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T P4aJ:atd G T P nc & WOWi««<0»»*|c*ffl r . 

iKiier5-f -^-tt. FMR- ieyiip»itc*«Rw. fmr 

- 1 fcyiJOi£»lc Jb *R?)J, F MR - 1 KyiJii^^-f y >; r-f 
X-C6f*il/a<tt>*llO;i«7^*f^K<Ofi£yiJs FMR-l 

;Ko p c K^mmi-hyjm. 

3. I»*3fi 1 l=l2tt(035aET?* ^T, 11315 P C RRJtfi^ 

mit<n'gt^ic c T F «rd« /x^>:;&&. 

5. »*3B2i:iett©35flfe-P*-»r. 50 bU K C I , 

10 ttU Trli* H C 1 »B B. 3 , 15 iH M g C 1 j . 0. 001 H 

- hSCfr^-f -y-*»tt»-tt* tttc. 0.5-1 tfgORtt 



5ttl5¥7-506245 C2) 

2. 5 *ffl©T« q»fl'J> 9 --tf&Cf 18?tf DM S 0*l6^n-«-6 
6. 1 lw85tKO:^i£T^ -3 DN Aj&Nt^^Ififl*^ 

&«ffi*n«iiiiBttaiA< c DNAt?**:6ffec^ 

B. 1 (ce«l©?5&i?J& ^ 5E(C. 

(b) tQ^Qmmtr>^m^mmtitnL. Pt^tstif^^ut 
*< life « X « e ^ tt so « L fc m ia I c fl5 f * 30- g *^ m IE 

fcGC y -/^^R?*J*. ttttOC G CliOiSLS^J^^f 6tt 

ttR^i='-^ ^ y ^^^^ xs ii^4xe«-A«Lyt:35ac, 
10. «**<J»»x® y y ^*|fr «*^S)&^<^)M;E^rffiu 

C«) P MR - 1 R?t)rtlC* 6BE?0. X»fe«cE*»oPM 
R - 1 CyfloiiWic* p MR - 1 KFdt= y 5^ 

-f X-C # < 4 1 0 )J 5r UaTf- KOEJH, Xttfea«t 

F MR - 1 KJf|t«itte?lc« *EFiJt= 'V'fTry^YX-C* 

^ ^ *y it if^ ^ fJi &«**^igj^?*ni3j' 'J =fJt^Uitf.K:^5 



(b) CTP43J;C^d GTPA'S/J:5^|£^>«^l?£|5<t)a» Si, 
1 1 . 1 0 t:te«03+ -7 hT-^^T.BtiSBGTPtJ /spt^&o 

f» Tif- 2'-CPT«*^/j:44^-yho 

1 2. »3J^:h: 1 (=ie«o+.;r hTJboT. jeic. fmr 

1 3. J»3Jt:gi 1 2i=IEift04^v hr*-aT, miera-T' 

I=»IIB£05' tCCC3 3 ' ll*?iKLmffi36>?Pnj *ro-'3' 
1 5. 4ICiaifcco+-> hT*oT. Jltfle-^'a-T' 

^ K ^1, it # t,- 4^ y h , 

Cb) I) F MR - 1 (;^fip^E■r *^ 'J ^ l^aTf^ K. 2) 
F MR - 1 CWflff * * 'J =r5l ? UaC*- K. f) F M R - 1 

giJEF RM- 1 itte^Ei?»jOG C y -y 9^ffi«tt|>«-r «<0(:: 

«ri»tt^i£-cfieffl lth iracD n Ai^ vr;p**t«r &XQ 

is 




^ to • 

ttK^J©»ai*J J:Cf (4 ^ o - ^ > ^^*SII»cf ft r o 

ift G ft^I « ft: (4 ^ SB f j: ift G ^ X a tt tfJ -r S » Wr ffl tt « O M 
IfeKlWfft. *»?fl<0 1 OOlCffltc J;-,r. »H«. 

IfeaX A&f);2£j|j(SI (f rifi It r iU4rtic)«9l disc f itCc 




^^¥7-506245 (3) 

X(4s Xai&^ICMit U/:l£«tT«&. w(OSttnx<0«%82 
J:t?**«':5*^ e^Hs tt«^«<E> * ft ft ft T 1= 4S i» T X » &» 

tof-^ruip) A*«iiff ft«tqi*<*ft. cn&<D*att^«o 

ttf^^nUs lfe£9XcD/£a6iC^i« t»nTV«ftft(,-J|ft 

6f)<CttK0S«|«-n$S£ L-CV'ft» 

c^sttoae^^^^ - v(4, xsfca»tcMifcufc!S«^i=w 
»4s naft«ia/<^- >Txsftfe»icM» ufctEtt(c «.«•*- ft. 

iElC, <Cttt4 2-P60X»tfef«£«-«roTW^ft<OTs «1X(4mft 

Uj&^L tt»XIC*iV^Ts l5IA*^o+ y 7 59ttt4 

SSig9(ciDi,>ri£«T«ft« EUs KKX^^f^^itC^tc 

«t^«n.>rt:<ctt«]Kii/3 *4s wOWjRctt* «nTv>fto m 
|fcrt«>«a « <av*T. 4- U T55te©«iwi|it4«/i ft . 

u T«)»tto*fl^»(4s -tttci^aaas*-*' *; r-rabftja?, 

J: e>i>s TO** (>o^«(r6i*Ts «J» 

ift*<-»««a:-t?^i:fc (Broti , atisx : 

CM:tTOtnijl, In- J. Geitt. 47 175-6(1. 1990 ) » 

(OUrU It il. , r»5SX(£«»lCi9i* ft550 «IJS*^OD 



N A WK-tC^I* ft:|;^attt; J;yfH^^Xy ^ u,_ .> , >J , 

Sclcice 252 I097-U02. J991 ; JCriatr «t iL . TIRSSX 

K4Bv»T h ;i ^ u?t-?^ K<»oiKLEfi)p (ccc>iti3§ft;f;3c 

?e^c D N A (O-r V f > ^^J . Seiciet 252 1711-14, 1991 : 

»cf Belt (t ii., riftax /^^f /<- y •/ » >o^« 
ci^fcftttJSft^T * I6BiXS«»<!>BS«c«5fe«J . 

cm 64, 86 1-66.199]) p KCs ef$C«i«(4s FUR-I ^K^ldT 
*lft Z (OmUL^itttO&^ffiU c DNA^ o-VORfdJtttffi 
L/£ iVttltti M 11. . rB6MXE«»l=*>^»Tfi**<S 

<trft:?'u-^»t('f:^h • 5^^;^:?-ffitti=*4Jt;Lfc. iMit? 

L C C C EJ'J*^Ci»a^ <FMR-1) ora3£, Ctll. 
65. 905-14.1991 ) . C tl ^ OlerU. Irearr. Btl] tSXZ/ 
^ttk»ti<Ot^Xii. *BSttTC©flq«a«Cffi*i&*nft. 

* <>/t tprw^sscaus RRSft^tc* i: ft, *!i««>S:»Tr»4s 

C««(S^<4^:S:*=i<ffl tTl^ft*>i:ti?(4*i < s C t^>j»Jl 
Ck^ (4 U 5 a -r-- » > (If f-talit iti) J OttffilC ^ 
ft. CO J: -5 'jrr U 5 a-f^- i/ . >cott«d&ft4^^ y r (4 s 
iE«/Ja9lffi^* LTV^ft, 5C*£ ft««l«H(4s T^WUiSBt 

ftSffi^-a i: ftictt^4^ 1- y T (c*ji>T*fi * fto 

PMR- I «r=i- K1^ftEFtJ^4. ^«<0tt<OCCGtt»J5 
LflBfa«'d/-T V» ft o 4- + y T-p/JC l>(B»i4s -t-crJFMR- 
I i*HCrF3 0<0C G Ctt*?iKLKjf»J«-Tflrrft« t*>t, 4- + 



y T(4 5 0 & 2 0 O t>OC G GtiOigLCn^Wrft. CO 
PMR - I OC GGIIOjBUEy»J©«B«J)<s i 
•>«>-Cil&ft, jB.« Lf:ai4:(4^ 0 ^ < O C G dflOiSLC 
^J^^ffto «.«Lfc««:(=45V^Ts tt^tiif <0 C C G«0 
iS LR?rlJ&<tttK?SnA: (0>tili^. 1991). 

L]&-Ltcj6<e»s «* tf:«*0»^f(4s PMR- I • tn R 

ft F MR - I iie^»9l05CftlJ . C*n 66 1 -201991) , C 
C C«l»7aSLE;ijO»«<«^200 3 tf - O Hlft^M A ft ^ s C 

G Gti OiKLtt«o±«i:ttarif& cpcr>f9>K*<y^ 

/U<t»nft (OtirU (t 11., 1991 ; Ktixr tt il.. 199} 
; Bfll t( 11,. 199! ) . COy*-iPft(4s tt«G^*:TCffi 

ft-r ft. 

o^ D« y-/.«-a»tt4tft^(r(*aft'^ft c &jd<s ItSSXfiEM 
l»«-tt»r'rftBi-cD:$^-e*ofc. ^:(0«<C«3l£t=J3l^Trs 

p$e£T(4xi«!&^^tfts Us xsfe&^]6<4$»a^(ciKie«n 

T0fi03&>s -tni r»':r*5ffLTV^ftO*^^««^>^ 

Tv^ys;. co35rat(4Wffi7?* Os fliiatt<>fi»r^. «>t(fco 
5?af(4s RWX!S««<o«tt + i' y Top&ifts ictt^r y 
roi*s?^*<jiai t S4ift. ( rji6e3XfiE«wj . oirora oiu. 

ffCM (Oivici. e<f. 1 989)) . BftSS X O 4" •r V T «s cXjia 
4»il035fliT*4s tMf->ro, hCD35actt* 
ffli>fto L*>Ls Co;?a((4fltflt*5J:afffliliSfel=^iSiJ ftXjiil 
»<^ft CRoiMti« It ki., rffi}«»»tCDEir ftftOSXCEi^Sf 



• # 



(ODN A^^IC J; «ffiffift*ia^tlr£&J * I. M. Ktd, . 1673-81 
> (potrsMMt ck«U rtclioi) H-cf x 6 , P C R fc 

p c Ri$a4«jrtti'^DN ABer))«. nx.tfioo.ooo m 
--1.000,000 i&ic*te-^«o CO u'^^PtTittt^nn**. 

TC'^^d^ (Kffxr (1 iL, 1991 ) ^ JA VMA Sd^O^ C /K¥tF L 

/^c-^rat,^ CFi et ii.. rKnx«Bfi][(c«tt 6 c c cao 

« ^ (IkerBio mm dot) f^mmS * €»ll 67:104 7 

-58 (1 991)) . C<!>ffia«?r^2cJET**). i> C7 - ><t U »? . 

G c »; -y -^-'xew^-teai-r * p c Rt^as-^ < :^^a< 
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a, c c r f-^jrttttE^^tc J;-^rt*«-:^*^ ^^n*, 
efejfcop cRi*rj^:rx^'f -'<-/Kiptt»ti-iif r) »> -f 

Hic. ^tt^h/U^V^St* (AE^) WCAGttOiK 

t««*=fif LT^o. ^- T Ku-^- y >ffffltt5t€r«ca80W 

G C y 7 f^^liia^^W LX 45 0 > ttzClAV Y J ^til5%G 

*0 P C Ri^C J; oTi4tt«#nWa<-^o 

a* C C y y f-tttt«EWriov^T P C Ri:|S-rf < ^ 

jRfflfitcll tfU'Tv FMR- I ita'f COGC >; Y^mWe^-ifttt 
TP)&<7-f*T1fdCTP»cll»&nfc* 



C T P <0fftET-P^J5R *nfc P C RKttt, «m«cfl>iit^-!f 
- > . -/p y J. • 7- t; ^-f ^f- > , >jc J: t)Wrr Uf::r 
KeCXmi£0»j9LT^dC!(Ett«>«IAj&Mc£^^ 

* p c Ra6«ii«r^ «jRi«t«itMr- >.rDvh-'^^:ry 
^5 i-ott^^a-r* ft. 



i^m^r^»i. 683. 202 94. 683. 195 IB 4. 800, 159 
^^i J:i:/»4, 965. JBB ^ ( i ti t» t4»i«r i L T*^ffl« 4^ »c 

*4 y iK Jt P * K 5r '.t « A -5 :t y ^ U * ^ K . 
RNA^0i©Mjt&AtLTf^ffir*CiA*'Cdft*y:f75' 

fcii-tosssflaej) , »*« y > 5 --tf s *j:cf««ittai« 

4:«§*6>b*n'S« *y>9--tfj5<TaQ#y>5--tft?* 
* P C Rtet=*Jl^T. 1.5 - 2 •« tri-r^^U^l^ 

C«P* t < UM g C t 2 ) . 150 - 200 MO^&ii 



4 



*F« L < a 5 0 niM©K C I V 1 0 m M O T r I a »«« 
(pHS. 4) ^ 45J:c^lOO*(gx'mlcO-tf9f->tdC 

A {ft tat) J I*-* fc*fi>ica^ic ft < 6 *ltl>. 

TU\.^^ ^ U^Tf^. Kl»rK-A<r 9 'f ^-O 5 ' Jfelfi t= ft T 
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atRyu o 08 3^ i» 45 1? « tt a <D aiic o v> T o » tt *< sa 
*5ft*flo»^* uu»«x«, rocoy^ -T-^rifflfffl sn 



3 ' *tti*r»»-S-*E^*dtrE?iJof=in*-*c5fc4 txft««i 
X**, w<o«f 4 Lv^*ss«iic^t>x, ft&;5?« -r^ ^ - (4^ 
( 1 ) »tRi^tifz&n<0 5 ' 3fefi»i=*j*^ *E?ij, (ii) 

tR^nfcEfflcos " *ijs(=»»f sE^j^isrn^^^-dt^o 

VM4, ^n*^©r^ ^ T - f4, ±i^<Djf * U ^ V - CD 

^>f^-(:j;r»x(B»*nxfcJ:v^o 

— *aiDN A«-«$»ft^|tt ^ X/^f- KEJrjxXU-tcoia^X 

-homtc?ftr,x5'*-5v3' i^isj-^as^rr s. iBtt&iiii**. 
f»«-^fife-r-s« iieto^ac^affii-* cite jto 5 ' *«ix 

c -Xjifi-<&»Sj£tt»)R*<*56B^oittt«i£;icfir«!FX* 



C t X W tt ^, <J[ 

;1cX^a-=»%±^i;||jitc€rfi:'&. St^(c^.KttinM^#(4. 01 

*ai«tiJiat/* fciittttiDC CJSS5J*<it;*;-<-«(ci*->X. 
J:0ftaiC»;if9«Jt-^lCtt5o l7tU<t4x Mlftl4>l^90 

1 0 0 rcDffliacx <>^pjj»ftt}tcRtt uttv»B 

«-L, AOMv^aat (fc t>it*4 5-7 or) tcjav^xts 
CD «««*<o^^^ AfejttFtecDtttjecoaflt, aj: 

-ft^u^^-r-tf-^. >*4ttci3»*o »sR«>MaaK*<» < 

* fcuajRWicni *o t36^t. 4 or J: ijttt>ajgt {,9{^\t 

37r) X;%ttT««»;(C«><^^ £ 

« t < i4>tj6 orj&i±x**« 



ffi)v ^ /V A • JU- (TItfBii ribtr) , f-^UAS^.^/l^ 
* 7 ^ y ^ (TkiTBii (ktraopbilfi) . /< f- X • 51 5^ T o 5* 
yt/%7'<<j:^ (Sicillii ■tiirilhiraflpU III t cntiftb^ 

f- 5^ X (Ti«r»i» MiMitDi) X - ^ ^ f- •> X (Till rt 

It Ijcteai) , -f-^UA X • -F|.-^ >vt (Tlf rill ribisOisJ: 
I/> 9 ^ f-iS^UX • 7 x^U tr X (tfe rhitof beiBtii firvtd 

^fUtJiSL-y-'f ^'/uize^iwe* y/ 9 --tfK-cAio 
/: * *t« L s n f= aeyij© «^di ir -r i fc >6 ic 



II ^¥7-506245 (6) 
'<yy^^X'*-6*yd'5t^ujt^' K*^tf^T ft * ii^ft^ 

t^i^RNA^-e-CDNA * /t«R N AtfiEffl-r * C t J»<T*^ 
e©DN A « f:ldtRN A(i-*a« ^ttr4:«r*-»T(> J; 

D N A *J J: c;:R N AO^-* © — *:ai^&CD N A 
- R N A'W 7y V K^ffiffl UT t> JtV*. CJtl,i«ttc!>^^n 

'f -7 - * ffl r jiieitt«RitT^ «!> Mat * n^r tttt (> fteffi * 
*v»io tt«r-<ftaiiRft ntettEBftKytit** :^ft 

N AtC^*n* PMR - 1 ite^O — WOJ; -5 IC^ tt^S^ 



& - o El± O il iR t n fc ttlE FiJ * fSIB^ IC Ml « * *!> 

J:V»a ^7X1 h'H-^s J' o- >-6nfcDN Afc t 

<*ARNAA^^»> *fcU^«tDNA t>U< *4^«RN A C'< 

i^e^fVe^n^, DNA«/:aRNA(lx UiBiiMt cf tI..U« 
leciUr CloQiif: A likoritorr UidiiI C19S2). 280 • 281 

ft 9^ IS « I* ^ niS H « O Jfi tft «t f4 O J; (i>I n <9 K ^ « 

1 0 0 nrJ!iDji*i -rn If J: v% w^^^axau* aisnwi 

tttt*<-*a«-^t//^ ^If • C*L«-ir >7'U- hi LX-ffi 



y //--est Lrto&nTv^4iF^xco»ftS(;i:-,T. « 

fc tt'v y --tfStt^-^ Lflo fUiA T P<Dff«ET-C D N A 

IibD lof !«i»i-lt r 1 ) If. CSB-Qii« I i 1 1( if I ttelttT. 
0:63 (1 978) »Cl5«SrJtVT*J*p. R e c A f « « W « , 

C. Ri(t4tor, Affi. Ser. GciiUet.. 16:405-37 (1 982) tR 

rftt-t ^ -7 - h ztittt&m^u 9 ' Y y h ir>r 

aflC«*b9 5 1C*- ?>*S|6 5 rsS L < W«f|3 7 1C 
Ottffl CTaB»i«y/9-'tfO«ft. tF«t<(±l*j45'C- 
58*0 »c« T?»m=fiT*n. w«)i3ffl<^>aflC-C'W 7' y 



— 6 — 



w o A i« * is itt -i- « HE * s ft d< ie s n * i= + » a at i c * 

« L < U**;5 Or-7 51CO©Iffl-t?«*. A 7. ' r ^ T 
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W-tr-s/»:^xeoK*)'3i:: (*y=U|SI[i$jz) , a«l4. iWi 

*i«trw < T v^. jai?it*i»si4 0 8 o-c-cit? 0, 5 
ie>>t»405j. >f * L < u*&5 or-? or-rw 1 - 3^j-c* 

*o C(0XeOig<C'N^yy^^-f-tf-->a v«*jec»?w&co 

vxa, afeCPi=<*fl^fi)c«ijeo^flEx&*i. UT. 
^ SB a © 4$ 5E <o Ift at E JFTJ «r ife ;s 4 /r >t> I z I? a « flt T » 0 

MftJettBlftfe J: 31 ^ U;!- K = «Bft<oaT?* ±EX 



jii/mtijjr ti. a>'if<i(>i*i2o(Hi/jt^xe*»»3ig 

*««iffl**vio *!a^J*»4. 804. 748 ^Cll. 
I0«i;|g*i6*n«o tt*f i L v^SJ»*ic(4, 7- 

^^:r+ i^ai«(**< J: 0*f* U < . 7 - t'T ir- 2 ' - f*;r + 
Vrr>->> {7-T»r-tr-2'-dGTP) 

a. C T P *J Jt d G T P «-St«fttj(Cd* V^R;6a^ttitJ 

UtimiPCRIi9ftt« B'-^x 50 aU KC 1, 10 lU Tr i s 
-HC l«SfjftpH8. 3> n aU M^C t, «$J;CK 0, 001 
?6 ©-tr^^ CSiiki. Fritir-Dircclei 

Ei<ra>lit Aar ) I r 1 CI I i 01 of DNA vl U « Theraoidklr DK 
A Polfafnic. Scifitt 239: 487-91 (1 988)) 4=l:*i-l.>T, 

P^^K^^>r-7-, 2. 5*ttOT a « # y y 7 --tf* J; 



tfMOdATP. d C T P s J:C^ d T T P At#*n6 A<s 
d C T P «>R#3 *7 I- 320 // MO 7 --T^Tif • 2 ' - d G T P 

cn^>0«ttt«tffieffl&nTV^6GTP«»**:(i, 7-5F* 
Tif- 2 ' - d CTPT*«. U^L, cn^KaWCI^ffl 
tfciliff=T(C^V>T7"-rrtf •2'-dGTPtdCTP 

ttox. p c R^s^^t^a^te^4l5^ltf5l^ G T p«j * i/d c T p 

t -5 — -:»<0ffl»-??»4. DMS 0J3J:C^ry-bD- 

f-^j-jei±©igiR* n/imttEyij*^^ o-^:^^^-r&/:*6<D 

tJ£*0:^&C W-Cs *Kftt)t= G T P J:C^ d G T P«-^« 
<ft^*<, G T P « /; tt d G T P «oa»»«-#6*P C Rtt«-<fi 
ffl-r* C i»= J: -sT, ^ ^-^^^^.(OlRICDNAa^Jtflir 



SfeliR«5l=« LT, ni^D N AEytJ*dC«5Br«5*» 6 

<v) CiDf5SOttttE?(Jlcj:-,T3- K*n&g6«-S5gi 

«lcm^iA$n« Kiikt), Aoilriii of Biaii T CbriBotoM 
f Sptcific RiHtfittd DNA li CbriRototc ViMtDlt, fro 
. HiCl Acid. Scl. 74: J2<5 - 49 (I977J C»telCE«* 

ffj^f «5iCKtt<^ FMR - I • c DNAfiJf(J CVirkirk. tt 
yt- 8700 D N A'&^ttJb.tCAJt^T. T ^ i -'t- * :^ 7 4- a 



tt«¥7-50G245 (8) 

r £ Koft^i;: J: tf^^as 4%. a p L c ic j: ni«a * n 

fc, -fe 9 -f ^ -CDRJill*^ 5 ' - CACCCAGCC 

G C C C G T G C C A C C - 3 ' (FMR-I*cDNAK 

■t:^X:/5>f'7'-<^) (E^J (4, 5'-TCCTCCATCTT 
C T C T T C A G C C C T - 3 ' <FMR-I»cDNAE 
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